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In a previous paper (1) it was pointed out that the mode of action 
of H~O~ on sodium lactate is  probably  one  of  dehydrogenation.  It 
was noted that the rate of production of CO2 was not constant but 
gradually fell away until, at the end of about 2 hours, it was so slow as 
to impair the accuracy of the method of determination.  The addition 
of an iron salt (FeCI3),  although increasing the total  amount of  CO~ 
produced during the period in which the reaction was studied, does not 
prevent a  decrease in the rate of production of CO2. 
In this paper the results of other means taken to maintain the reac- 
tion at a constant rate are reported.  If the function of the p.eroxide is 
the removal of hydrogen from the Substrate, is it not possible that the 
rate of CO~ production can be maintained at a constant high level by 
the addition of some substance similar in nature to those substances 
known  to  bring  about  dehydrogenations in the cell?  Thunberg (2) 
has demonstrated quite clearly that there are certain substances in the 
cell whose function is  the transport of hydrogen.  The active group 
of  these  substances  is,  without  doubt,  the  sulfhydryl group.  This 
conclusion has been borne out by Meyerhof (3), who has shown that 
there is a  direct relationship between the intensity of the nitroprus- 
side reaction of yeast extract and the ability of this extract to restore 
the  respiration  of  washed  yeast.  Furthermore,  Meyerhof  found 
that it was possible to duplicate this action by the addition of thio- 
glycollic or  thiolactic acid.  The more recent work of Hopkins  (4) 
has resulted in the isolation of a  substance whose activity is due to 
its  sulfhydryl  group  and  which  is  perhaps  the  A tmungskerper  of 
Meyerhof. 
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In view of these facts it seemed possible that  the addition of a sub- 
stance  containing  a  sulfhydryl  group  to  the  mixture  of  H202  and 
sodium lactate would increase the rate of production of CO2.  For this 
reason experiments were carried out in which a small amount of cystine 
was added to the reaction mixture.  While  cysteine is perhaBs more 
desirable  as  a  source  of  the  sulfhydryl group,  the  stable cystine  is 
more convenient to handle.  In either case it is probable that an equi- 
librium between the reduced and  the oxidized forms would occur in 
a  very short time.  The concentration  of the reagents was the same 
as  in  the  previous  experiments,  0.02 ~t  sodium lactate  and ~  H202. 
The cystine was made up in a suspension, 1 cc. of which represented 5 
rag. of the amino acid.  The rate of production of CO2 was determined 
by a modification of the Osterhout apparatus in the manner previously 
described  (1). 
The experimental procedure consisted in placing 25 cc. of the lactate 
solution in the  reaction flask of the apparatus and passing a  current 
of air free from CO2 through  the solution for 1 hour.  At the end of 
this time the H~O~ (10 cc.) and 5 rag.  of cystine were added,  and  the 
rate of production of COs was determined as often as possible.  The 
AC02, . 
readings were converted into terms of -~-T-- m  which  form they were 
plotted giving the curve shown in Fig. 1, Curve A.  As may be seen, 
there is a  period at the start where the rate  of production of COs is 
identical with the rate when no cystine is present  (Fig.  1,  Curve B). 
This  period  is comparatively short  and  soon the  rate  increases  and 
holds at a high level for a considerable length of time, after which there 
is  a  decrease. 
There are certain factors which may play a part in causing the de- 
crease and  the subsequent increase in  the  rate  observed in  the  first 
few minutes.  The first of these is the insolubility of cystine--a fact 
that must definitely affect a  second factor, namely, the  conversion of 
a portion of the cystine to cysteine.  In this reaction mixture,  which 
contains not only an oxidizing  agent but  also a  reducing  substance, 
an equilibrium between the cystine and the  cysteine must be formed. 
Until  this  equilibrium  is reached  the  reaction  cannot  go  on  at its 
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There  is  another  factor,  also,  to  be  considered.  In  a  previous 
paper  (1)  attention  is  called  to  the  fact  that  when  sodium  lactate 
reacts with H20~ acetaldehyde is produced.  Wieland  (5)  has shown 
that  the  reduction of methylene blue by milk in  the presence of an 
aldehyde is due to the action of a  dehydrase.  It is possible that in 
this  case  the  cystine  is  playing  the part of  the  dehydrase with  the 
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FIG. 1. The effect of cystine on the rate of production of COs from the reaction 
between sodium lactate and H20~.  Curve A is the result when cystine is added; 
Curve B is the result when no cystine is present. 
The  total  amount  of  COs produced is given in  Fig.  2.  Curve A 
shows the amount produced when cystine is present,  while Curve B 
shows the amount produced in the control experiment without cystine. 
It is quite evident that  there is more C02 produced than  can be ac- 
counted for if the cystine were simply oxidized by the H~O2.  There 
is, however, the possibility that a certain portion of the amino acid is 
destroyed in the reaction, thus resulting in the liberation of ammonia) 
It  is  important  that  this  point  be  considered  since Witzemann  (6) 
t There is no evidence that sufficient  free ammonia is produced to affect the color 
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has  shown that ammonia has  a  catalytic effect on  the oxidation of 
butyric acid by  I-I202.  Furthermore, the presence of an amino group 
may not be without effect for ])akin  (7)  has pointed out that some 
amino  acids will  catalyze certain organic  condensations. 
In order to determine the effect of the amino group or the possible 
production of NH~ on the reaction between H~O2 and sodium lactate, 
as manifested by the production of COs, 5 rag. of glycocoll were added 
~0 
6O  JZO  ~  ?.'PO 
FIG. 2.  The effect of cystine and glycocoll on the amount of CO2 produced by 
the reaction between sodium lactate and H202.  Curve A is the amount produced 
when cystine is present; Curve B is the control curve of H~O~ alone; Curve C is the 
effect of glycocoll. 
in the same manner as the cystine in the preceding experiments.  The 
results are given in Fig. 2, Curve C.  There is no doubt that there is 
a definite effect due to the presence of the glycocoll; it is not, however, 
of the same order as the effect resulting from the addition of cystine. 
The effect is quite what one might expect from the results of Dakin (7) 
and of Witzemann  (6).  Furthermore, these results are comparable 
to  the effect of glycocoll on dogs,  as determined by Lusk  (8),  who 
found that  small doses increased the heat production. GEORGE  B.  RAY  529 
SUMMARY. 
The  rate  of production  of CO2 from sodium lactate  when  treated 
with H202 may be increased by the addition of a compound containing 
a sulfhydryl group, i.e. cystine. 
A small part of this increase in rate  of CO2  is  due  to  the  action of 
the amino group as shown by the action of glycocoll. 
The results tend to show that the mode of action of H20~ is one of 
dehydrogenation and  that the action of  the cystine is comparable to 
the A tmungsk&per of Meyerhof. 
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